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[57] ABSTRACT 

An intennammary harvesting retractor comprised of a 
retractor &ame having a fixed or stationary arm on one end 
of a crossbar and a movable arm mounted on the crossbar by 
a crank mechanism. The crank mechanism allows the mov- 
able arm to be adjusted toward or away from the stationary 
arm. A support tower is mounted on the free end of the 
retractor crossbar to allow the angle of the retractor to be 
adjusted after placement in an incision. The angular adjust- 
ment allows the upper portion of a patient's ribcagc to be 
lifted to provide improved access and visualization to the 
intcrmammary artery. Adjustable lifter blades arc provided 
on the movable ami to also adjust the lift angle of the upper 
ribcage. One embodiment has an adjustable lifter blade that 
can be adjusted after placement in the incision and adjust- 
ment of the angle of the retractor crossarm. Another embodi- 
ment employs a self-adjusting blade that is pivo tally 
mounted in hangers provided on a lifter blade receiver 
coupling fitting on the end of the movable arm. The con- 
struction and arrangement of the invention allows the place- 
ment of the retractor and adjustment of the angle of the 
retractor by the support tower to lift and retract a patient's 
upper ribcage to allow improved visualization of the intcr- 
mammary artery to harvest the intennammary artery for use 
in heart bypass procedures. 

17 Claims, 6 Drawing Sheets 
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"'Tri^^kNlfm^Sr^f ]^ov = I ^ herein by reference. 

ARTERY Each arm has an end constructed for receiving a coupling on 

MAKVtSliNO a o'aae for removably mounting a variety of retractor bUdes. 

BACKGROUND OF THE INVENTION s ,. """^ ^5'^ "° ""^s a pair of flanges adapted to fit a slot in 

incuiYciinuiN 5 the coupling on a standard retractor blade. The coupling on 

1. Field of the Invention sUndard blade is formed with a flange having a socket 
TTiis invention relates to retractors for use in heart surgical for receiving the flanges on the free end of the fixed or 

procedures and more particularly relates to retractor for ^'a'lona^ arm. The movable arm is also constructed with a 

harvesting an interaaj mammary artery for use in heart ,n '""^ that fit a lifter receiver coupling or for 

bypass surgery. " mountmg a variety of retractor lifter blades. The lifter 

2. Background Information "joupling also has a pair of curved hangers. A 
<:,.™.v,i J. • , . s'^Pog' self-adjusting lifter blade is constructed with Dins 
Surgical tetractoR are used m variety of surgical proce- that fit the hangers to mount the self-adjusZTblad^on th^ 

^nI^,^'^'^,°?"^r'''"'«''y.^'"P"^°™'°«''"''*'yP"« "f'" which is mounted Tthe end of 2e 

operat ons. Doing these operations a suiuble replacement « movable arm. A screw clamps the blade m^unt^ Sfer 

for a cloKcd artery is needed. Often these arteries are taken blade receiver on the end of the movable am ^ 

from vanous parts of the human body but one commonly The blade n,ouni!n» i,f,., T 

used artery is the internal mammary artery. «n .t. """"""f ""'^^ has a configu- 

TK- {„,.™.i ^ c \ . °° hangers for receiving the flange on an adiust- 

h,n«,sT i mammary artery IS found m the tissue able lifter blade. TTie mounting flange on the adjustable Hfter 

beneath be ribcage immediately above and adjacent to the blade hooks around the center portilo of the bhde mounting 

J«L .Jr'c'i^^rH '? "T?^** between the hangers which assist in positioning thf 

grafted to a clogged artery m the heart. Since this artery is adjustable lifter blade w lugiuc 

imcuu 10 remove tne graft. aUowuig the blade to swing freely so that the blade self 

10 perform this procedure an mdsion must be made " adjusts when the lih angle of the retractor is varied as will 
oetween nbs of the nbcage and the upper portion of the be described hereinafter 

tlT£LlI^t' T"", '° """""""^ '° "P''"""' P^f'^'^'d embodiment an adjustable 

artery. However since the mtemal mammary artery traverses lifter blade assembly is provided in which a hineed serine 

fvtiS,e'™."'r??',f ' " 1^™" 30 «>~P "tractor lifte? blade has a mT^a Jsm for 3y 

rtLtte~m^'^:;"'^^ 

' assembly is comprised of the blade mounting coupling 

11 IS therefore one option of the present invention to having a configuration for receiving a blade mounting flange 
provide a cardiovascular retractor for internal mammary on the adjustable Ufter blade. The blade mounting flange fits 
artery harvcstmg. between the hangers and wraps around the center portion of 

SlQl another object of the present invention is to provide ^® hhdc mounting coupling. The adjustable blade is 

a cardiovascular retractor having a versatile design to hingcdiy mounted on the end of a flange'plate on the blade 

accommodate patient anatomies and surgeon's techniques. mounting flange. The adjustable lifter blade is mounted by 

SlQl another object of the present invention is to provide * passing through a pair of cars on the blade which 

a chest retractor having a support tower or stand that allows 40 through a bore in the end of the flange plate, 

an improved angle of rclraclioo for internal mammary artery ^ extension on the adjustable lifter blade forms a ledge 

visualization. beneath flange plate. A screw mounted on the ledge extends 

Stai another object of the present invention is to provide ^^^^8^ Aange plate. A wing nut on the screw adjusts the 

chest retractor for internal mammary artery harvesting hav- spacing between the ledge and the flange plate to adjust the 

ing a self-adjusting blade for lifting the ribcage. °^ swinging or hingcdly mounted adjustable lifter 

Yet another object of the present invention is to provide a -ru u- ji ^ 

chest retractor for internal mammary artery harvesting hav- . hmgedly mounted adjustable hfter blade has a curved 

ing an adjustable hfter blade to adjust the angle of retraction cxtendmg to a tiered tongue constructed to fit 

for internal mammary artery visualizaUon beneath the ribcage of a patient. One side of the Upered 

50 tongue is cut at an oblique angle to align with the inter- 

BREEF DESCRIPTION OF THE INVENTION mammary artery. This oblique angle of the tapered tongue 

Th* «»«w,c- «F . • . . . iUows the surgeon to place the blade along the inlermam- 

imJJovfdT^ rlr nT' mvenUon ,s to provide an mary artery but without interfering with the surgical procc 

unproved chest retractor for use m internal mammary artery dure to harvest the artery 

JZ^Sem^aLTi^ ^ an improved angle of retraction to 55 A tower or stand is provided to adjust the angle of the 

allow mtemal mammary artery access and visuahzation. retractor when placed in an incision to aUow L upper 

Ihe unproved chest retractor is comprised of a slide portion of the chest to be lifted so that a surgeon may see the 

retractor frame havmg a cross bar with a stationary or fixed intermammary artery in the tissue beneath the ribcage. Hie 

arm at one end arid a movable arm adjustable by a crank tower is comprised of a support bar mounted on the free end 

mechanism to read the spacmg between the arms and the 60 of the retractor cross bar opposite the stationary or fixed arm 

amount ofreuracuon. The retractor frame is comprised of the and a support shaft or tower adjustably connected to the 

cross bar havmg a rack gear and a stationary or fixed support bar with a connecting clamp. A footpad on the end 

retractor arm at one end A second movable retractor arm is of the support tower rests on the surface of the parent's 

adjustably attached to the cross bar and has a crank mecha- chest when the intermammary artery harvesting retractor is 

nism for moving the ann toward or away from the fixed arm 65 placed in the incision. Adjustment of the height of the tower 

to vary the spacing. Ibe crank mechanism is disclosed and aUows the angle of the retractor to vary. Raising the tower 

described m the U.S. Pal. No. 5,167^23 issued Dec. 1, 1992 lifts the free end of the cross bar adjusdng the angle of the 
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I^L'^^^^H^S^ mechanism includes a gear (not shown) engaging 

access and visualizaUon of the intermammary anery. Ihc gear rack 14 that is operated by crank handle 24 ^ b 

self-adjusting lifter blade connected to the lifter blade disclosed and described in VS. Pat. No 5 167 223 issued 

receiver coupUng swivels or pivots in its mouotiog to self Dec. 1. 1992 to T. Koros et al and incorporated herein by 

adjust to the angle of the retractor. 5 reference. A quick release locking mechanism 26 locks the 

More flexibility in adjusting the angle of the retractor movable arm 18 in an adjusted position and allows the arms 

visualization of the intermammary artery is provided with quickly closed prior to placement in an incision. By 

the combination of the adjustable tower and an adjustable handles of quick release locking mecham'sm 26 

lifter blade. The tower may be adjusted to adjust the angle ^^t^ ^ released from rack gear 14 aUowing movable arm 

of the retractor to Uft the upper ribcagc to provide access and 10 ZZ ^^^^y °^ovcd along crossbar 12 toward fixed arm 

visualization to the intermammary artery. The adjustable released the gear is then again engaged on radc 

Ufter blade can then also be adjusted to lift the ribcagc. The . adjustment by rotation of crank 24. 

tower and the adjustable lifter blade can be alternately . ^ ^fO^ J^^PO^^^^f faction of the reUactor of the present 

adjusted untU the proper angle of access and visualization is invention is to provide improved access and visualization for 

provided to the surgeon for harvesting an intermammary 15 harvesting intermammary artery used in heart bypass sur- 

artery. S«ry- A section of the intermammary artery is removed and 

The retractor is placed in an incision with the arms S'^h'^II^k ^'^i*'^^ ^ ""^^ supplying 

substantiaUy closed and a sUndard blade mounted on the I heart. This aUows the surgeon to perform heart 

stationary fixed arm and the self-adjusting swinging lifter Tnw!^ ^'"'^f'^ °Pl"i^*^° ^«"gh a single 

bUde or adjustable lifter blade mounted on Uie movable arm ^0 "><^^^on J^ther than other methods where arteries are taken 

The crank mechanism is then operated to spread the incision ^°!! ° ^""If requiring two or more separate 

sufficiently to provide access io the intermammary artery ^"f =^ P"^^^^!;^- However the intermammary artery is 

TTie tower may then be adjusted to increase the an Je of the T ^f^use if is m the tissue just beneath 

retractor to lift the upper ribcage of the patient providing ^ harvesting this intermammary artery 

improved visualization and access to the intermammarv * ^^^^^ ^^C'Co^isummg task which is disadvanta- 

anery. If the adjustable lifter blade is used it may then be !!° ^^"^ " If ^°^P^^^^°^^f surgical procedures be 

adjusted with the thumbscrew to improve the anale of f^'^^P^**'^ ^®^»«?»^y as quickly as possible to minimize 

access. ^ !^^^°^^ 1° ^he paUcnt. Therefore the retractor of the present 

Th^ ^.k. I f ^ e ^ • . invention has been created to provide improved access and 

Hie above and other novel features of the invention wUl ^ visualization of the intermammary artery 

be more fiiUy understood from the following detailed Tn arh,v^. »h;c 

description and the accompanying drawings, in which- To achieve this result the retractor of the present invention 

y «mpauymg orawmgs, in wmcn. provides a construction that allows the upper ribcagc to be 

BRIEF DESCRIPTION OF THE DRAWINGS !^^'^^ providing an improved access and view to the tissue 

CT« - j"st beneath the ribcagc. This improved access is provided 

FIG 1 IS an isometnc view illustraUng the intermammary 35 by a retractor having adjustable blade assembly 28 and an 

artery harvestmg retractor according to the invention. adjustable tower or stand 30 which will be described in 

FIG. 2 illustrates the mounting of an adjustable lifter greater detail hereinafter. Adjustable lifter blade assembly 

blade on the movable arm of the intermammary artery 28 is comprised of a lifter blade receiver coupling 32 fitting 

retractor. on flanges 34 on the end of movable arm 18. Adjustable lifter 

FIG. 3 illustrates the adjusting of the adjustable lifter 40 blade coupling 32 has a clamping screw 36, a pair of hangers 

blade to provide improved access and visualization of the * center portion 40 for receiving adjustable lifter 

intermammary artery. blade mounting flange 42. 

FIG. 4 is a isometric view of an alternate embodiment Adjustable lifting blade mounting flange 42 has flange 

using a Self-adjusting blade mounted on hangers on lifter p!^**^ hingedly mounting adjustable lifter blade 46 by 

blade receiver or coupling. 45 pin 48 fitting through ears 50 and an aperture in the end of 

FIG. 5 is an exploded view iUustrating an assembly of the A^agc plate 44 aUowing Ufter blade 46 to freely swing about 

intermammary artery retractor P"^ ^* Hingedly mounted adjustable lifter blade 

RG. 6 is a top view of the intermammary artery retractor ^f?"" " ''P."""! ^'l'^*^ P°^^°° ^ 

illustrating pla^ment in an incision ^ aSmem to ^ b« described m greater detail ^ 

spread or retract the tissue aajusimcm 10 i^^cr blade extension 56 provides a ledge for mounting 

Fin 7 ,-ii.,crr,r.c .A* u • adjustmg screw 58 which receives a wing nut 60. Adjust- 

h,^.^;- ^""'^^^^ adjustments to Uie mtermammary menl of wing nut 68 on screw 58 varies the spacing between 

^^^^d^hi'f 7 ° ''^^.l^' 'Tu l^^Se 56 and flange plate 44 to adjust the an^e of fdjusTablc 

blade and the angle or posiUon of the hftmg tower. . Uftcr blade 46 as wiU be described in greater detail herein. 

DiETAILED DESCRIPTION OF THE " ^ 

INVENTION "^^ "PP®'' nbcage the angle of retractor 10 must be 

ArMr,.M. ft^, 1 . adjusted. The angle of retractor 10 is adjusted by lifting free 

^ A retractor for placement m mcision for harvestmg an end 62 of crossbar 12 which in turn Ufis the upper portion 

intermammary artery is shown generally in the isometric 64 of a patient's ribcage allowing the surgeon improved 

view ot FIG. 1. Intermammary harvesting retractor 10 is 60 access and a better visibiUty of the tissue beneath ribcage. 

cotnpnscd of crcKs bar 12 having a rack gear 14, a stationary Adjustment of the free end 62 of crossbar 12 is providedby 

or nxed arm 16 for mounting a standard blade 15 and support tower assembly 30 comprised of support bar 64 

movable arm 18. Stationary arm 16 is provided with an mounted on free end 62 of crossbar 12 by clamp 66 and 

ottsct 20 to accommodate adjusuble Ufter blades attached to support tower or sUnd 68 mounted on support bar 64 by 

the end of movable arm 18 as WiU be described hereinafter. 65 clamp 70 clamped by thumbscrew 72. Support stand or 

The position of movable arm 18 relative to stationary or tower 68 has a footpad 74 that rests on the patient's chest, 

fixed arm 18 is adjusted by means of a crank mechanism 22. The length and position of support tower or stand 68 is 
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adjusted by loosening thumbscrew 72 and lifting free end 62 
of crossbar 12 to lift upper ribcagc 64 and is then rcclamped 
by tightening thumbscrew 72 as will be described in greater 
detail hereinafter. 

The construction of adjustable lifter blade and its opera- 
tion is illustrated in FIG. 2. Swinging adjusublc lifter blade 
28 has a flange 42 forming a groove 44 that fits around center 
portion 40 of lifter blade receiver coupling 32 that slides on 
flange end 34 of movable arm 18 and is clamped by screw 
36. Adjusuble lifter blade flange 42 has a plate 44 having a 
slot 45 for receiving screw thread 58 mounted on ledge 56 
provided by an extension of swinging adjustable lifter blade 
46. Wingnut 60 allovws the spacing between ledge 56 and 
flange plate 44 to be varied to vary the angle of hinged 
adjustable lifter blade 46 as is illustrated in FIG. 3. 

With retractor 10 placed in an incision, lifter blades to lift 
the upper chest to provide access to intermammary artery 65 
that is in tissue just beneath ribcage 64. As shown in FIG. 3, 
adjustable lifter blade 46 fits in incision beneath upper 
ribcage 64. As the tilt angle of the" retractor is increased 
adjustable lifter blade 46 may be adjusted by routing 
wingnut 60 on threaded screw 58 varying the space between 
ledge 56 and flange plate 44 to increase the angle of the 
upper ribcage 64 providing improved access and visualiza- 
tion of the intermammary artery 65. 

In some cases it may be suitable to provide a self- 
adjusting lifter blade 76 that is attached to movable arm 18 
by pins 78 that engage hangers 38 on lifter blade receiver 
coupling 32. This arrangement allows self-adjusting blade 
76 to swing freely on lifter blade receiver coupling 32 to self 
adjust according to the angle of the retractor and thus 
movable arm 18. As the free end 62 (FIG. 1) of retractor 10 
is lifted, self-adjusting lifter blade 76 adjusts to lift the upper 
portion of ribcage 64 providing improved access to inter- 
mammary artery 65 allowing the surgeon to more easily and 
readily harvest a section of the artery. 

The unique feature of each of the adjustable lifter blade 46 
and self-adjusting blade 76 is the provision of a tongue on 
the blades that allow precise alignment with the intermam- 
tnary artery. As shown in FIG. 3, tongue 54 on adjustable 
lifter blade 46 is tapered and has the left side 55 cut at an 
oblique angle to be aligned with intermammary artery 65. 
Likewise sclf-adjusting Hfter blade 76 has a tongue 78 
having the left side 75 cut at an oblique angle also to be 
aligned with intermammary artery 65. This precise oblique 
angle allows the intermammary harvesting retractor to be 
placed properly with minimum interference and improve 
access to the intermammary artery. 

The assembly of the intermammary artery harvbsting 
retractor is illustrated in an exploded view of FIG. 5. 
Crossbar 12 and fixed arm 16 form a frame for retractor 10. 
Movable arm 18 is mounted on crossbar 12 by engaging slot 
19 in crank mechanism 22 so that gear 14 engages gear (not 
shown) in gear mechanism 22. Release of lock 26 allows 
movable arm 18 to slide freely on crossbar 12 toward 
stationary or fixed arm 16. Release of lock mechanism 26 
engages gear in gear rack 14 for adjustment by crank arm 24. 
Rotation of crank arm 24 moves movable arm 18 away from 
stationary arm 16 which remains locked in the adjusted 
position. A standard blade 15 is mounted on end U of fixed 
arm 16 by engaging a C-shaped socket in coupling 13. Leaf 
spring 17 in coupling 13 firmly holds standard blade 15 on 
fixed arm 16. The ends of fixed arm 16 and movable arm are 
found with inverted T-shaped tongues U and 34 that engage 
C-shaped grooves or sockets on blade 15 or blade mounting 
coupling 32. 
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Adjustable lifter blades are mounted on movable arm 18 
by Lfter blade receiving C-shapcd socket in coupling 32 that 
engages flange end or inverted T-shaped tongue 34 of 
movable arm 18 and is locked in, place by screw 36. 
5 Adjustable lifter blade 46 is then fitted around the center 
portion 40 of lifter blade receiver coupling 32 with groove 
44 of blade mounting flange 42 fitting around center portion 
40 between hangers 38 which properly position blade 
mounting flange of adjustable lifter blade 46. Wingnut 60 is 

jQ then mounted on threaded screw 58 for adjusting the posi- 
tion of adjustable lifter blade 46 by varying the spacing 
between ledge 56 formed by an extension on adjusuble lifter 
blade 46 and flange plate 44. 
Adjustable lower assembly 30 is assembled by clamp 66 

15 fitted on end 62 of crossbar 12 with a tab engaging a slot 63. 
This securely locks support bar 64 on retractor 10. Support 
tower or stand shaft 68 is then attached to support arm 64 by 
clamp 70 having holes 71 and 73 for receiving ends of 
support bar 64 and tower shaft 68 respectively. Screws 77 in 

20 the ends of support bar 64 and tower shaft 68 prevent clamp 
70 from slipping off the respective shafts. Thumbsaew 72 
securely clamps tower shaft 68 on support bar 64 and allows 
an adjustment of the position and length. Loosening of 
thumbscrew 72 allows horizontal adjustment along support 

25 bar 64 and vertical adjustment of tower shaft 68. 

The placement of the intermammary harvesting retractor 
and adjustments arc illustrated in FIGS. 6 and 7. Intermam- 
mary harvesting retractor 10 is assembled as shown in FIG. 
5 and movable arm 18 released by closing locking mecha- 

30 nisra 26 to allow movable arm 18 to slide to a fully closed 
position adjacent sutionary of fixed arm 16 illustrated in 
phantom in FIG. 6. SUndard blade 15 and adjustable lifter 
blade 46 are then placed in the incision and crank arm 24 
rotated to operate crank mechanism 22 to move movable 

35 arm 18 away from stationary arm to retract the ribcage and 
tissue to spread incision 90 as shown in FIG. 1. Tower 
assembly is then adjusted by loosening thumbscrew 72 
allowing support tower 68 to be moved horizonuUy along 
support bar 64 as well as vertically in clamp 70. Free end 62 

40 of retractor 10 is lifted to lift upper ribcage 64 and support 
tower 68 adjusted vertically and horizontally to hold the 
retractor ft-ame at the precise adjusted angle. Support tower 
assembly 30 is then securely clamped by tightening thumb- 
screw 72. Adjustments of support tower assembly 30 are 

45 illustrated in FIG. 7. Support tower can be adjusted hori- 
zontally along support bar 64 vertically in support clamp 70 
or an angular adjustment may be made by routing clamp 70 
on support bar 64 as shown in the two positions illustrated 
in phantom. This permits wide variety of adjustments of 

50 retractor 10 to improve access and visualization of the 
intermammary artery beneath ribcage 64. 

Adjustable lifter blade 46 may now be adjusted by rotat- 
ing wingnut 60 on threaded shaft 58 to vary the spacing 
between flange pUte 44 and ledge 56 extending from 

55 adjustable lifter blade 46. Support tower assembly 30 and 
adjustable lifter blade assembly 28 may be alternately 
adjusted imtil optimum position of retractor 10 is achieved 
and in the best possible access to the intermammary artery 
65 beneath upper portion of ribcage 64 is achieved. 

60 In some cases self-adjusting lifter blade 76 may be 
substituted for adjusted lifter blade 46. Self-adjusting lifter 
blade 76 will be mounted on movable arm 78 by pins 78 that 
engage hangers 38 allowing sclf-adjusu'ng lifter blade 76 to 
pivot freely on movable arm 18. As the angle of free end 62 

65 of retractor 10 is increased by adjustment of tower assembly 
30 self-adjusting lifter blade will reposition itself by pivot- 
ing on hangers 38. 
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TbMS there bu beeo disclosed an intenaammary harvest- 6. Jbt retractor according to claim 1 in which said 

mg retractor that provides retractor adjusttnents allowing retractor tflting meaos comprises ao adjustable support 

optoum access and v^ualization of the intermammary towerattached to a free end of said crossbar oo said rIStor 

upper ribcage to view the intirmammary artery. A support ^ , '^^"'"'^ '^"^ 

tower assembly on the free end of th7retrartor cr^b« sard mtermammary artery. 

allows the tat angle of the retractor to be adjusted to lift the J' m according to claim 6 in which said 

upper ribcage to view the underside tissue providing "J"*^"* support tower comprises a support bar mounted 

improved access to the intermammary artery. TTic support lo °° * retractor crossbar. 

tower has a support shaft whose length and position can be * support shaft; 

varied as neeesary that cooperates with an adjustable lifter clamp means for clamping and adjustably positioning said 

blade xo hft and displace the upper portion of the ribcage to support shaft on said support bar to raise or lower said 

view the underside of the tissue oonUining the intermam- retractor. 

maty artery. In one embodiment an adjustable Ufter blade is 15 8. The retractor according to claim 7 including a footpad 

mounted on the movable arm. In a second embodiment a on an end of said support shaft. ^ 

self-Mjustmg hfter blade is pivotaUy mounted on the mov- 9. Hie retractor according to claim 3 in which said 

rtu • 1 ^.^ . retractor tflting means comprises an adjustable supoort 

Claims appended hereto and may be practiced otherwise as m 'ru . . ^wy. 

specifically described. cucea oinerwise as jq. jhc retractor accordmg to claim 9 in which said 

What is claimed is* 25 support tower comprises a support bar mounted 

1. An intermammary artery access retractor comprising; °° ^ °^ 

a frame having a crossbar, a fixed retractor arm and a ^ ^mon shaft; 

movable retractor arm, said movable arm being mov- clamp means for clamping and adjustably positioning said 

able toward or away from the fixed arm; support shaft on said support bar to raise or lower said 

a standard retractor blade mounted on said fixed arm; ^ retractor. 

an adiustabic Ufter blade mounted on said movable relrac. , retractor according to claim 10 including a 

tor arm; footpad on an end of said support shaft. 

tilting means for tilting said retractor to Uft a portion of a r according to claim U including means 

-ritKage to provide Lproved access lo the bter^am! 35 ^^^^^^ ""^^^^S '^"^'^^^^ ^^^^ °° 

mary artery. movable retractor arm. 

2. The retractor according to claim 1 in which said retractor according to claim 12 in which said 
adjustable lifter blade comprises; pivotally mounting means comprises; a lifter blade receiver 

blade mounting means; ' coupling; a pair of hangers on said Ufter blade receiver 

an adhi^rasu lifr^r Ku^. u „a^ u -j . ui j 40 ^^^P^i^g; a pair of pins on said self-adjusting Ufter blade 

an adjustable Ufter blade hmgedly attached to said blade ^ engaging said hanecVs 

mountmg means; 1 1 .. .. , . - . 

... l**. The retractor according lo claim 1 in which said 

angle adjusting means for adjusting the angle of retraction adjustable Ufter blade is self-adjusting, 

of said adjustable Ufter blade; whereby said blade Ufts 15. The retractor according to claim 14 including mount- 

an upper portion of the ribcage to provide improved ing means mounting said self-adjusting Ufter blade so that 

aoress and visibiUty of the intermammary artery. said self -adjusting Ufter blade swings freely on said movable 

3. The retractor according to claim 2 in which said angle retractor arm. 

adjusting means comprises; a flange on said blade mounting 16. The retractor according .to claim 15 in which said 

means; and a screw in said flange engaging a surface of said mounting means comprises a pair of hangers mounted on 

hmgedly mounted blade; whereby rotation of said screw said movable retractor arm and a pair of pins on said 

adjusts the angle of said blade on said retractor. self-adjusting Ufter blade engaging said pair of hangers. 

4. Tbc retractor accordmg to claim 3 in which said 17. The retractor according to claim 16 in which said 
adjustable Ufter blade has a curved portion and a tongue retractor arms have inverted T-shaped tongues on their ends 
portion; said tongue portion being tapered toward a tip. for fiictionaUy engaging C-shaped sockets on a retractor 

5. The retractor according to claim 4 in which said tongue ^ blade, 
on said adjustable Ufter blade has an oblique edge con- 
structed to be aUgned with the intermammary artery. * * * * « 



